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One can encounter this problem in geometric theory of extremal polynomials, though it belongs
essentially to function theory on Riemann surfaces. Extremal polynomials are the solutions to the
conditional extremum problems in the space of the polynomials. Chebyshev’s alternation theorem
and its generalizations [4] tell us that the solutions are very speci3c polynomials. Namely, absolute
majority of their critical values are ± the value of the deviation (max-norm of the polynomial) to
be minimized. This observation allows us [1,3] to give the representations of extremal polynomials
in terms of hyperelliptic integrals whose periods should be rational. The classical Chebyshev and
Zolotarev polynomials give a good example of this approach. In the more general situation when
the genus of the Riemann surface is greater than 1 we come across the problem described below.
Every real hyperelliptic curve of genus g has the appearance
M =
{
(x; w)∈C2: w2 =
2g+2∏
s=1
(x − es)
}
(1)
with the set {es}2g+2s=1 of branch points being symmetrical with respect to real axis. On every curve
like (1) there exists (up to the sign) unique abelian di?erential of the 3-rd kind with poles on the
in3nity, residues ±1 and all purely imaginary periods:
dM = (xg + a1xg−1 + · · ·+ ag)w−1 dx; as ∈R:
Integration of dM over 1-cycles of M gives us an element of real cohomologies H 1(M;R):
2〈dM |h〉 := i
∫
h
d; h∈H1(M): (2)
Now we consider [2] not a single curve but the variety of curves (1) modulo action of real a@ne
group: {es}2g+2s=1 ∼ {Aes+B}2g+2s=1 , 0¡A;B∈R. This is a smooth manifold of real dimension 2g with
components Hkg; k = 0; 1; : : : ; g + 1; where 2k means the number of branch points on a real axis.
There is a natural way (via Gauss-Manin connection) to identify the homology spaces H1(M) of all
curves M from the universal covering H˜kg ∼= R2g with the homologies of a marked curve M0 on
the latter. We de3ne the global periods map D: H˜kg → H 1(M0;R) as in (2) but the cycle h belongs
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to the homology space of the marked curve. It is known [2] that the 3bers (=inverse images of
points in cohomology space) of this map are smooth g-dimensional manifolds. The challenge is to
investigate their topology. I have a conjecture that
Fiber = cell
i.e. topology is the simplest possible. Combinatorial technique based on some sophisticated cell
decomposition of the moduli space Hkg allows to prove this conjecture for any g when k = g + 1
and for g= 1; 2; 3 and arbitrary k.
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